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Dear Sir: 

DECLARATION OF KLAUS PETER :B0GES0, P.Sc. UNDER 37 C.F.R. 1.132 
Kiaus Peter B0ges0, hereby declare as follows; 

1 . I am a citizen of Denmark, more than twenty-one years of age. 

2. I received a Doctor of Science degree in Medicinal Chemistry from Copenhagen 
University in 1998. Prior to that I received a B.Sc. degree in Chemical Engineering 
from the Danish Technical University in 1969, 

3. 1 hav e been l mplo> cd at H Lundb^'ck \ b, ih^' asMgncc of the present application, 
for \efUs Dm my this time I ha\c held positions a<» Re<»caich Chemja Head of 

1 Ih nuMT s Yk (, l^cMdciU of i undlxck ile^eau h Dk and ptesend> V ice Fiesideut 
of Externai Affairs. 

4. I am the a uthor or co-autlior of over 50 peer reviewed ailiclcs or book chapters, of 
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which more than 40 ai e primaiily related to medicinal chemistry in connection with 
dopamine, serotonin and noradrenaline iigands; and 1 am an inventor or co-inventor 
of approximately 20 pa tents families on these subjects. 

5. A short version of my curriculum viiae is attached as Exhibit A. 

6. Benny Bang-Andersen, Henrik Svane, Lars Ole Lyngse, AUan Carsten Dah!, Mark 
Howeils, Klaus Gjervig Jensen, lomas Mow and I conceived of, and reduced to 
practice, the invention claimed in the above-identified patent application, as to which 
we have been named co-inventors. 

7. 1 have reviewed the above-identilled patent application, which provides that the 
invention includes a compound, /r«M.¥-1-((lR,3S)-6-chk>ro-3-phenylindan- !-yl)-3,3- 
dimethylpiperazine of fonnula (I); 



or a phannaceuticaiiy acceptable salt thereof (hereinafter i-eferted to as "Compound 

8. 1 h;nc EC\icv\cd the Hnai OUicc AcUon ma.iod hci->ruar> 3 2tH)'->, sn Ltmncction vxiih 
iho fiKnc-uicuttficd pdtofU application, along uuh \\w No\cnibci 1?. 20t»8 tcjionsc 
to the Mav 13, 200S Office Action, nichiding the coniempoiancously submitted 
declaration of my co-inventor, Benny Bang-Andersen ("the Bang-Andersen 
declaration"), pending claims for the application and amended claims being 




a); 
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submitted with a Request for Continued Examination ("RCE") with which my 
declaration will be contemporaneously submitted. ] have reviewed the prior art cited 
by the Ex:miiner m the office actions ~ namely, my 1995. ,/. S4ed. Chem. article 
describing a series of pipcrazino ring substituted l-p)peva/tno-3-rnyiindans ("the 
Bogests ,/. Med. Chem. arlicie" or "the Begeso article'") and Europeaii patent. EP 0 
63S 073, of which I am a co-inventor ("the B0ges0 EP patent") (collectively, "the 
Bogese prior art"). I make this Declaration in support of the patentabiUty of the RCE 
claims in the application. 

9. Based on my education and experience in the field of medicinal chemistry of 
dopamine, serotonin and noradrenaline ligands, T conclude one of ordinary skill in the 
art in August 2003 -■ the earliest priority date of the present invention ~ would have 

no reasoiiable expectation of successfully resol ving the raccmate of Compotmd 1 SO 
al to achieve Compound I of the present invention, ibr the foliowing rea.som. 

10. The B0ges0 / Med Chem. articie does not provide guidance to one of ordinary skill 
in the ait to arrive at C'ompound 1 of the preseni invention. Tlie Bogeso article 
indirectly discloses the racemate of Compound I in Figure 1, It discloses resolution 
techniques using diastereomeric salt formation. See p. 4390. 

11. The Bogeso article teaches that nine trans isomers, incUiding compounds 
38 (racemate of methylated Compound I), 40 (an ;V-methylated difluoro derivative of 
CoBipoutid I) and 41 (fluonnated Compound J), were successfully resolved using 
sitnilar procedures to the two specifically described. See, e.g., p. 4390 and Table 2. 

12. The B0ges0 Med Chem, article, however, fails to suggest, much less teach, that 
this resolution technique can resolve the racemate of Compound I with a reasonable 
expectation of successfully obtaining Compound I because it indirectly dlsclcses ihh 
racemate and the mere disclosure of the racemate and a resolution technique for 
vompounds of suniiar structure does iiot mean that the racemate will be amendable to 
liie resolution technique. 
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13 \]so. ^vuh the csolution of thcc s{iucCutall> su iiiai compou d^. tl rec diUeteni 
iv;->oK agciiis were used in order to achieve resolution of the racemic conipouiuls 
Sf t> t' Tjbk' 2 The Bogeso J \U^d Chcm aiuck' doc<« iku (each im ^Ligj;es{ 
which ol these ihice ic->ohing tg>.nN o ^1^.^,0 i ^ .esohe 1 iac«.niak fhat is 
{aught, and U ceitau 1> does not tead 01 vsuggesi which ot those ihtce iCM)l\ing 
agents will successfuUy resolve a racemate that is uidtrectly taught such as the 
racemate of Compound 1. In feet, the Begess aiiicle fails to teach or suggest one 
consistently successful method for resolving these structuraily similar compounds. 

14, Accordingiy, one of ordinary skill in the art could not predict whether the resolution 
technique described in the B0ges0 J, Med Chem. article would successfully result in 
Compound 1; and without more than what is disclosed in the B0ges0 J. Med Chem. 
article, one of ordinary skili in the arl could not reasonably expect t1iat one of the 
three resolving agents would successfully resolve the racemate of Compound L 

15, Arguably, the Bogeso article provides a starting point for obtaining an enantiomer of 
a racemate of structuraily similar compoufuls, Bui, this does not rnean that one of 
ordinary skill, in the art can predict in advance the result of such pursuit because the 
pursuit does not have predictable solutions. Plus, just because in the Bsgeso J. Med 
Chem, article there appears to be a finite number of resolving agents to try, it does 
not mean there is a finite number of identified, predictable solutions for obtaining 
Compound I. 

16. In fact, an attempt in the fail of 1992 to resolve the racemate of Compound I using a 
similar procedure as that described in the B0ges0 J. Med. Chem. article where the 
resolving agent was (i^)-DTW, vvhich is the same as (H')-DTr in the B0ges0 article 
(Le., ditoluoyl-D-tariaric ficid) failed. 

17. Experiments were conducted in the laboratory at H. Lundbeck A'S, Valby, Denmark, 
by a technician in my laboratoty, Peter Bregnedal, under my direction. 
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IS. A copy of Peter Bregnedal's recordation of his attempted, resolution of the racemaii; 
of Compound I can be found in Appendix B, which provides pages 256-257 of his 
notebook (Journal 149) at that time. Recordation of the experiment is on page 257, 
while page 256 is an indication of the time when the experiment was performed 

19, An approximate translation from Danish to English of page 257 provides that: 

40 g chiorocompoiiiid -r 20 g sidechaia -f 40 g KsCOj powder iti 500 
m! MEK {i.e., melhylethylkelone] is refiuxed overnight with agitation. 
Yield 30 g raw base. 30 g base and 34 g (1 equivalent) D(-i-}DrW [i.e., 
D-(+)-ditoiuoyiiartaricacidj in 500 ml ethyiacetate, after I week is the 
compound (at room temperature) completely precipitated, 
Transforaied to the base, the salt ciystalUzes from EtOH {i.e., ethanol] 
by addition of 1 equivalent of fumarie acid, recrystaliixed from CH3OH 
[i.&„ methanol] Yield: 18 g, (Lu 31-132-F) ptu:e trans, the last mother 
iiquer is -* base 

20, The scheme below this entjy shows chat-acterization data for the resulting product - 
namely: Karl Fischer titration for water content, KF 1.1% H2O, melting point of 224- 
226 °C and the result of CHN analyses. 

21, Although not directiy stated in the notebook entiiy that the product was the racemate 
of Compound I (code number Lu 31-i32-F) and iJs resohuion by diastereomeric sah: 
formation unsucccssfuL this is evidenced by fhe fact the notebook entiy indicated that 
after a week foHowing addition of the resolving agent, D(+)DTW, the compound was 
"completeiy"precipitated (i.e. considerably more that tiie expected half amount if 
resolution had occuiTcd) and thai the precipate was "pure trans" isomer. It also is 
evidenced by, for example, that the melting point of the product (224-226 "C) is 
approxiimlely 30 degrees greater than Compound 1 (193-196 °C). See e.g.. Example 
7 of the published apphcation of the present invention . 
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22. Clearly, the B0ges0 /. Med. Chem. aiticle does not provide one of ortiinar>' skill in 
the art the motivation and/or the means to isolate enantiomeric Compound I from its 
indirectly disclosed racemaie with a reasonable expectation of stjccess. 

23. Also, viewing the B0ges0 article together with the B0ges0 EP patent does not 
provide one of ordinal skill in the art the means to isolate enantiomeric Compound I 
from its racemate with a reasonable expectation of success. The B0ges0 EP patent 
alone does not do so as well. 

24. Though the BtJgeso EP patent ai-gnably may provide motivation for one skilled in the 
art to resolve the racemate of Compound I because it teaches that the racemate of 
Compound I is a preferred compound (see, e.g., [0025j), and "so far" Di antagonistic 
activity lies predominateiy in one isomer of its raceraic compounds [0021]), it 
does not teach a particular resolution technique. It merely teaches that separation of 
its trans isomei-s into individuai optica! isomers "may be performed by methods vvel! 
known in the ait" (see [0033]). Without more, this mere suggestion in the B0ges0 EP 
patent cannot suffice to provide one of ordinary skill in the art the reasonable 
expecta tion of success if resolution of the t^cemate of Compoimd I was tried. 

25. In fact, this mere suggestion could result in undue experimentalion. Tiiis is indicated 
by our previous attempt io resolve the racemate of Compound I (see paragraphs 16- 
21), as well as our attempts to resolve similarly structured compounds by a similar 
method as that described in the Bogeso ./ Med Chem. article. 

26. For exampk', in the case of ihe preparation of the enanliomers of compound 40 
disclosed in the Bt^geso ./ Med Chem. article, direct resolution of compound 40 
itself failed, while the secondar>' amine here could be resolved and the enantiomers 
could then be methylated to provide the enantiomers of compound 40. Yet, the 
racemaie of Compound I, which also is a secondary amine, could not be resolved by 
a similar method. See paragraphs 16-21. 

27. A copy of Peter Bregnedal's iccordvUuni of hi>. auempted dncct ECM')Uuion of ihe 
racemate of compound 40 can be found m Appendix (1 which provides pages 224- 
225 of his notebook (Journal 149) at that time. His successful resolution of the 
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secondary' amine of compound 40 before methylation to compound 40 is described in 

the B0ges0 article. See e.g., p, 4390, co!, 2, paragraph 2. 

28. An approxiniale iranskition from Danish to Engiish of pages 224-225 provides thai: 
Page 224: 

30 g of chloroderivative + 20 g sidechain 30 g KzCO:? powder is 
refluxed overnight with stirring. Evaporated on a Rotavapor 

whereupon water and ether are added. The base is piirified by 
extraction with 1 N C.'Ii^SC)?!! [foHowed by liberation of the base 
again], yield 19 g raw base. 

19 g base + 20 ml 30% i iCHO t 2«mi 99*14 HC".X)01i is warmed on a 
steam bath for i hour, the CO? generation stops. The base is purified 
with 1 N CHsSOsl-i {see comnient above] yield 20 g raw bavSe, NMR 
-11% cis [isomer]. 

Dissolved in 2.50 ml ethylacetale t 50 ml acetone whereupon 12 g of 
maleic acid are added, the maleate crysifallizes] 29 g mp. 154-6 
converted to the base .15 g dissolved in 250 ml ethylacctalc -f 50 ml 
acetone added 15 g (1 equivalent) D(+) DBW [Le., dibenzoyi-D- 
tartaric acidj, left for 4 hours at room temperature, crystals filtered, 
washed with ethylacetate. Yield 12.7 g mp. 129-30 ''C Yield 12.5 g. 
Dissolved in 100ml acetone, evaporated, the oil dissolved in 200 ml 
EtAc [i.e.. ethylacetatej -^9% mp. 129-30 ^C. 

Page 225: 

The mother liquor transformed to the base -+ 7 g base. Dissolved in 
250 mi ethylacetate r 50 ml acetone, added 7 g L(-) DBW {i.e., 
dibenzoyl-l. -tartaric acid], leil overnight — > 10.5 g mp 129-30,5*C. 
Dissolved in 100 ml acetone, evaporated, the oil dissolved in 200 ml 
EtAc [i.e., etlitylacetatej -> 8 g mp, 129-30 °C. 
Converted to the base 

I 4 g base [aj -5.r c-0.5 CK3OM 

II 4 g base [a] f 5.2" c-0,5 CII.OH 
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The hydi-ochlorides cryst[allizes] from ethylacetete/acetone, 
RecrystaUizcd from acetone, no [optical] rotation of the 

hydrochiorides 

29. AiUiough a smail rotation was observed with the ha>C'^ ( Irom DBT sails showing no 
increase in lucUing point upon reci^vSlalUzation) the rCvStdiitig hydrochlorides are 
raceimc, so the bases must have had a very small enantiotner ic excess. 

30, This sbo\\<: the uuprcdiciabilily i)!" v\hich approach wiU work in the individua! case, 
rcsuiiing very oden in undue cxpcrinieniatKui. 

31, Other examples can be found in my paper b /. Med Chem., 1993, 36, 2761-2770. 
Here it is described how direct resolution of a number of the compounds failed and 
instead, a number of intermediates had to be resolved and then subssequentiy through 

several sleps were transfonned into the desired enandomers. These compounds are 
siructurally similar to Compound I and its raeemate, i.e., the compoutids are trans- 
piperazino3-phenylindan derivatives like Compound I and its raeemate. 

32. C!^onsequently, even after the earliest priority of the B0ges0 EP patent 0-*;,, April 
1 992), one skilled in the art could not reasonably expect to successfully resolve the 
racemaie of C'ompound L As a resuU, the Bogest? EP patenTs disclosure is simply 
too general as to a resolution method to provide meaningful guidance that would lead 
one of ordinary skill in the art to the claimed Compound 1 of the present invention. 

33, Additionally^ it was after the eariiest priority of the Bogeso EP patent that compoiind 
38 of the B0ges0 J, Med Chem. article (i.e., racemaie of methylaled Compound ]) 
was successfully resolved into its enantiomers. This resolution was successfiilly 
perforaied 23 August 1993, See Appendix D for a copy of the experiment's 
recordation in Peter Bregnedal's notebook, Journal 174, p. 07 (see upper left for date; 
23/8-93, and upper right for notebook and page numbers; 174/07). This successful 
preparation of the enantiomers of compound 38 was subsequently disclosed in the 
B4)t!eso Mi'<f Ok m artiok S't . c . p 4 "^00 and T<jWc 2 

34. An approximate translalion trom Danish to t-nglish of page 0? provides dmt: 
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12 g of trans fiimarate (149/257) base, heated for 1 hoiu- with 10 ml 
HCOOn. ^>S".> - \{) m\ -^-n,. HCIK), VO, goncnuion stops Ihe base 
is libeiaied \Rld t; base C-tDT\V <:t)st[alli/os] [nKMUing (he saU 
\sith (-}-di{okiOs Uaiianc acidj from 500 mi reci\st|aili/t;d] ftum 

1 L CtOlI with 200 ml CH.OH added ~* 5g (1) NMR; ^14% of ihc 
other enantioiiier, fhe mother Uquer -* base, 5,5 g dissolved in 500 
ml EtOH, 1 equivalent (-f)DTW {i.e.. (4-)~dito!uoyKartaric acid] is 
added , fiitered next day. Recryst[aUiKed] from 250 ml of CH3OH -> 3 
g (t)DTW salt (II), looks very pare on NMR. Bases [produced from 
the DI W salts of 1 and iJ] are dissolved in 50 ml n-propano! + i 
equivalent fumaric acid. 

I I. 3 g base ^ L25g Mp 195.5-97 X. [aj: +22.2"c-0.5. CH3OH. 

III. 3 g base ~*l,15g Mp 196-7 *C [a]: -22.0* c-0.5. CHsOH, 

35. The schemes below this entry show CHN analyses data for the resulting two 
enantiomers, 

36. This further shows the unpredictability of which approach will work in the individual 
case, resulting veiy often in undue experit«enlation. Ilere, direct resohilion of a 
methyiated tertiary amine was successful, unlike for the methylated tertiaty amine, 
compound 40, as previously stated. See e.g., paragraph 26. 

37. Thus J the B0ges0 prior art alone or combined fails to provide one of ordinary skill in 
the art a means to resolve the racemate of Compound I with a reasonable expectation 
of success. 

38. Without a doubt, at the time of the present invention, the Bogeso prior art fails in this 
regard. At that time, one of ordinary skill in the art would not have a reasonable 
c\pct.{:UKni oi" successfully resolsmg the raccmaic of Compound ! 

39. At thai tune, U was noi predictable that the racemate of Compound I could be 
resolved, let alone by diastereomeric sah formation. Indeed, there was no reasonable 
expectation of successfidly obtaining it in this mamier without more than routine 
experimentation because of our prior failed attempt and our general experience with 
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the resolution of compounds of this type - namely, piperazino-3-aryiin.dans. See 
paragaraphs 15-34, 

40. In fact, in directing internal resources to finding a way to resolve the racemate of 
Compound f, it was foimd that the technique of chiral chromatography could for the 
first time successfully provide claimed Compound I. as disclosed in the present 
invention. See, e.g., [0030J-[0040j of the published applicaiion of the present 
invention. 

41. Also, Compound I in comparison with the prior art conrpounds bas a property whh 
respect to CYP2D6 inhibition that is surprising, unexpected and unpredictable over 
the prior art Compounds A~H. See, for example, tire submitted declarations of my 
co-inventors, Benny Bang- Andersen and Klaus Gjervig Jensen, with whose 
statements with respect to this property I concur, 

42. In summary, the B0ges0 prior art discussed above relates to structurally similar tram 
isomers of the claimed Compound 1. The BogesiS prior art generdUy discloses 
diastereomeric sah fbmiation as being a po,ssible means for obtaining the optical 
isomers of its Iram: isomers. But, this general disclosure is such that its teachings 
olXer little true guidance for one ordinarily skilled in the art so as to expect s/hc could 
successfully obtain optical isomer that is claimed Compound I, In fact, one of 
ordinary skill in the art could not predict which particular approach of diastereomeric 
salt fomiation would be successful in resolving a racemate of this type of compound. 
This is shown by the Bflfges© prior art itself as in the resolution of compounds 38 and 
40. and our geneuil expenence wuh the resolution ol pipera-fino-3-aiyhndans. as 
pR\K)u<;i^ di'^t.us'.,^} \\h:n consKlcnrii isjiOl ( <, i \u < I ui \k\\ ol \hc puoi 
nl line ol uuhniu sktil \u the att woulu th.s v.o.iv. lJl \A 'no diask*ie(tm*_tK sail 
fornution icsoiulion tcclimques diSv.losv;d could not piodictabh and x,iRc{)\v,K uith 
a reasonable expectation, resolve the racemate of Compound I because they were 
without guidance as to a consistently successful method for resolving these 
stnictia'ally similar compoitnds, offering rather mere suggestions that required more 
than routine experimentation. 
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Name: 80ges0, Klaus Peter 

Address: Kirslineparken 21 ; DK - 2970 H0rsho!m, Denmark 
Born: 8 February 1 947 in Copenhagen, Denmark 

Edycatton 

1 969: Bachelor of Engineering (Chemistry) Danish Academy of Engineering 
1 998: D.Sc (Pharmacy/Medicinal Chemistry) Royal Danish School of Pharmacy 

Emptovment 

Oct 2008- : Vice President, Externa! Affairs- 

2006-200B: Vice President, Lundbeck Research DK, H. Lundbeck A/S 

1999-2006: Vice President, Medicinal Chemistry Research, H. Lundbeck AtS 

1 986-99: Director of Medicinai Chemistry, Medicinal Chemistry Research, H. Lundbeck A/S 

1 985-86: Head. Dept. of Medicinal Chemistry, H. Lundbeck A/S 

1 971-85: Research chemist, Dept. of Medicinai Chemistry, H, Lundbeck A/S 

1 970: Anaiytical Chemical Laboratory, the Civil Defence 

1 969-70: The Danish Civil Defence, trained Section Leader !l of the Reserve 

Short summary of research 

The research activities of Klaus P, 80ges0 have focused on drug design and development within psychiatric 
and neurologic diseases such as schizophrenia, depression, anxiety, Alzheimer's disease, Parkinson's 
disease and epilepsy. Primary targets have been dopamine and serotonin receptoi^ and transporters, 
muscarinic receptors and glutamate receptors, Klaus P. 80ges0 is inventor of the selective serotonin 
reuptake inhibitors citaiopram {cipramii, ceiexa) and its active enantiomer escitaiopram (cipralex, lexapro), 
which both have attained super-blockbuster status. Within schizophrenia, his research has led to the 
antipsychotic drug, sertindole; as weii as another antipsychotic, tefiudazine, and the B-HTz^ antagonist, 
Irlndaione. The latter two were discontinued during ciinicai development His muscarinic compound, 
alvameilne, was selected from a series of muscarinic agonists and reached phase 11 ciinicai trials for 
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Alzheimer's disease. The differentia! action of stereoisomers of chirat drugs has been a focus area in many of 
his research projects, as well as a main topic in several publications, including liis doctoral thesis. Current 
research includes the next generation of new antidepressant and antipsychotic drugs, as weil as several 

neuroiogical research projects. 

Publications & Presentations 

Author/co-author of 54 scientific publications 

Author/co-author of 27 posters and oral communications/presentations 

Invited speai<er/chafrman at 78 symposia, congress, conferences and university courses 

Patents 

Inventor/co-inventor of 26 patent famiiies 
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APPENDIX C 

AitempletJ airect re&okaion o *he ratcrr of compourtd 40 
(pages 224-22S, notebook Journal 149, iVIarch 16. 1392} 
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APPKNOiXO 

Resofobon of compoufttJ 'j8 

ipag« 07. notelwoh Jouma) 174. Augmx 9, 19y.ij 
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